We converted translational impact energy to rotational energy for the inverted pendulum (S1 Fig) . The 2 energy input and a greater trochanter impact velocity of 3.0 m/s were used as target to adjust the 3 pendulum's inertia. The pendulum's mass ( 52 % body mass), including lower limb constructs, soft 4 tissue, cadaveric parts and rollers, that was necessary to achieve the desired inertia was much higher 5 than the effective mass (38 % body mass) of a translational sDOF model. The required mass 6 corresponded to the mass of lower limbs and abdominal region based on literature.
Aluminium profiles for thigh and calf with stiff plates at the knee that fixed the angle. Cylindrical masses 16 to adjust the weight according to subject mass 17 
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22
A triangle between the foot point (F), knee point (K) and a point created by projecting the estimated 23 impact point onto the femoral shaft axis (H), was used to define a lower limb triangle for both legs (S3 24 Fig, D) . The contralateral limb was assumed to mirror the impacted limb's thigh 34 flexion and knee angle, but not the internal rotation and adduction. 35
Both femoral head centres were aligned to be in the same XY plane (S3 Fig, E) . The pelvic tilt was set 36 to 12 °. (4) A fall alignment with the upper body flexed only in the same fall plane was assumed. 37
Therefore, a pelvic rotation in the coronal plane of 15  was selected for this study. This angle was 38 assumed to be one part of the upper body to ground angle (2) which is a combination of pelvic rotation 39 with respect to the ground and lateral spine bending 
49
Adjustable angles were iteratively changed until they were within 5  of the target value prior to 50 releasing the specimen (S2 Table) . Subject specific differences in the distance between the femoral 51 heads and the height of the pelvis required some adjustment options to position specimens into similar 52 alignments. Angles that had not to be adjusted between specimens were thigh flexion, knee and calf 53 angle of each lower limb, thigh internal rotation angle for both lower limbs, and thigh adduction of the 54 impacted limb. Thigh adduction of the contralateral leg was adjusted based on the distance between 55 the femoral head centres of the specimen. The pelvic rotation about the Z-axis was also adjusted with 56 a slider at the pin release between impacted and contralateral leg. The pelvic roller was adjustedand one rotational degrees of freedom in the sagittal plane of the pelvis were adjustable. Degrees of 59 freedom for adjustment are shown in yellow in Figure 3 (C and E) . 60 S2 
